Recently, instrumental analysis of metabolic products and cellular components have been applied to bacterial taxonomy. YAMADA et al.
on silica gel, developed with benzene-chloroform (1: 1). The types of quinone were determind from the absorption spectra in ultraviolet region using Shimadzu MPS-50L spectrophotometer.
The absorption peaks of oxidized form of quinones were found at 244, 249, 263, 270, and 330 nm in ethanol. Their reduced form had an absorption peak at 245 nm, but was rapidly oxidized. From these spectra ( Fig. 1 ), all the quinones were identified as menaquinone. Thus, it was concluded that the types of quinones in the genus Bacillus were independent of its gram stainability.
The length of isoprenoid side-chain of the Bacillus quinone was examined by thin-layer chromatography on liquid paraffin-impregnated silica gel, developed with acetone-water (95 : 5). Rf value of all the samples was 0.15 ( Fig. 2 ). This showed that all the menaquinones were menaquinone-7 (MK-7). The length of isoprenoid side-chain was further calculated from the molecular weight measured with mass spectrometer (Hitachi RMU6D ; chamber voltage, 70 eV; temperature, 230°). These results are summarized in Table 1 . Without exception, all the quinones extracted from 20 strains in the genus Bacillus were menaquinone-7 in spite of varieties in their gram staining.
It has been reported that the quinones in Bacillus megaterium NCTC 9848, B. sphaericus As a criterion of bacterial taxonomy, an essential character should be chosen. Though gram stain is not an essential character of bacteria in the genus Bacillus, it has been used widely as one of important characters of bacteria and this character is assumed to depend on the component and the structure of surface layer of bacterial cells.
On the other hand, ubiquinone and menaquinone are known to be a component of respiratory chain with cytochromes, and the length of their isoprenoid side chain may have some connection with the evolution of bacteria.
Our experiment has shown that 2(1 strains of bacteria included in one genus have only menaquinone-7 without exception in spite of their varieties in gram stain. In addition to the results found in Gluconobacter and Acetobacter, the present result suggests that more attention should be paid to quinones as one of simple and effective criteria in the classification of bacteria. Chromatography was carried out on liquid paraffin-impregnated silica gel and developed with acetone-water (95 : 5). Samples were spotted, from left to right, as follows : Vitamin Kl (C20) (Nisshin Chemical Co., Ltd., Tokyo), MK-7 from unidentified gram-negative rod bacterium, MK-8 from M. lysodeikticus, MK-9 from Brevibacterium helvolum (the length of isoprenoid side-chain of the menaquinones extracted from these three species of bacteria were calculated from the molecular weight measured by mass spectrometry), Si from B. megaterium IAM 1030, and SZ from B. brevis IAM 1301.
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